Introduction
In the European Journal of Hospital Pharmacy, I and two colleagues have published several papers on evidence-based pharmacy. One of them is "How to best practice evidence-based pharmacy with your available resources." 1 The aim of that publication is to help pharmacists working in different settings to identify, evaluate, and use their own evidence-based sources for improving outcome of client care. One of the two key principles of evidence-based medicine is that the evidence alone is never sufficient to make a clinical decision. Practitioners require expertise in interpreting the patient problems (clinical, economic, and humanistic) and in identifying the evidence for optimal patient treatment. These considerations, however, are not enough. Evidence-based medicine requires the incorporation of the client's values and preferences into decision making so that they can agree on the most important objectives and also take active part in the follow-up on effects. This is important since not only adherence to medications might improve the benefits of prescribed medications but good adherence can also increase their adverse effects. Therefore, it is important to first assess whether the treatment is evidence based, including patient individualized, and thereafter to apply a patient-centered approach to make the patient follow the agreed treatment plan. It is also important to continuously address potential problems in the client's use of medication as presented in Table 1 . Several of those can result in poor compliance and have to be carefully assessed and solved in agreement with the patient to reconcile and optimize treatment. Table 1 examples of follow-up to improve outcomes of treatment Reduction of symptom and signs for which the treatment was initiated, examinations, lab-tests, and general and specific scoring schemes Information and communication problems Potential adverse effects from the treatment Practical problems related to intake and use Problems related to behavior and attitudes
Definitions
Adherence can be defined as the extent (in percent) to which patients follow the instructions they are given for prescribed treatments. 2 The term, adherence, is intended to be non-judgmental, a statement of fact rather than of blame of the patient, prescriber, or treatment. As stated by McDonald et al in 2002, compliance and concordance are synonyms for adherence. 3 According to a later Cochrane review by Haynes et al, in which McDonald is the coauthor, it is stated that "Adherence is not the same as concordance, which includes a consensual agreement about treatment taking established between patient and practitioner."
2 Very recently, the Cochrane review was updated without describing or discussing definitions. 4 In my mind, concordance is a method to improve adherence, ie, compliance. If patient-practitioner concordance (method) is poor, the adherence (result) is probably also poor. This is illustrated in Figure 1 .
Importance
In Cochrane reviews, it was concluded that people who are prescribed self-administered medications typically take less than half the prescribed doses. 2, 4 Good adherence is associated with positive health outcome. In a meta-analysis including 21 studies and 46,847 patients, Simpson et al studied the association between adherence to medications and death. 5 Odds ratio for good vs poor adherence was 0.56 (95% confidence interval 0.50-0.63), for placebo 0.56 (0.43-0.74) and for beneficial medication 0.55 (0.49-0.62). Good vs poor adherence for harmful treatment was 2.90 (1.04-8.11). High adherence was also associated with lower risk of death and hospital admissions in patients with heart failure, regardless of treatment with candesartan or placebo in a very large double-blind randomized controlled trial study (7,600 patients, .3 years). 6 Also in a large cohort study (31,400 patients, 4 years), it was shown that adherence to evidence-based treatment (statins and beta-blocker) but not to calcium channel blocker reduced mortality after acute myocardial infarction. 7 In the latter study, the authors conclude that "The long-term survival advantages associated with improved drug adherence after AMI appear to be class-specific, suggesting that adherence outcome benefits are mediated by drug effects and do not merely reflect an epiphenomenon of 'healthy adherer' behavioral attributes." The World Health Organization (WHO) concludes that "Increasing the effectiveness of adherence interventions may have a far greater impact on the health of the population than any improvement in specific medical treatments." 8 Table 2 gives take home messages from the publication.
Strategies for improvement
The Cochrane Consumers and Communication Review Group has published several reviews on topics related to improvement strategies. In one of these, it was concluded that "For short-term treatments several quite simple interventions increased adherence and improved patient outcomes, but the effects were inconsistent from study to study with less than half of studies showing benefits. Current methods of improving adherence for chronic health problems are mostly complex and not very effective, so that the full benefits of treatment cannot be realized." 2 The same Cochrane group performed, and the new review 6 years later included 109 new randomized controlled trials. 4 Their conclusion was similar, but they also stated that compared to the previous review, they "report a lack of convincing evidence also specifically among the studies with the lowest risk of bias."
Another Cochrane review summarized systematic reviews on interventions to improve safe and effective medicines used by consumers. 9 They stated that "no single strategy improved all medicines-use outcomes across all diseases, populations or settings. Medicines self-monitoring and self-management programs improved the outcome, while 
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Adherence to medicines Table 2 Take home messages from wHO Poor adherence to treatment of chronic diseases is a worldwide problem of striking magnitude The impact of poor adherence grows as the burden of chronic diseases grows worldwide The consequences of poor adherence to long-term therapies are poor health outcomes and increased health care costs Improving adherence also enhances patients' safety Adherence is an important modifier of health system effectiveness "Increasing the effectiveness of adherence interventions may have a far greater impact on the health of the population than any improvement in specific medical treatments" Health systems must evolve to meet new challenges Patients need to be supported, not blamed Adherence is simultaneously influenced by several factors Patient-tailored interventions are required Adherence is a dynamic process that needs to be followed up Health professionals need to be trained in adherence Family, community, and patients' organizations: a key factor for success in improving adherence A multidisciplinary approach toward adherence is needed Notes: *Ratings: Sufficient, some, insufficient, and insufficient (to determine) evidence. Based on a rating scheme to help synthesize and rate the evidence across systematic reviews where interventions are complex and diverse. 9 Data from Ryan et al. 9 simplified dosing regimens and directly involving pharmacists in medicines management (eg, medicines reviews) appear promising." Table 3 summarizes their findings related to patient adherence.
As stated by all reports and reviews, adherence is simultaneously influenced by several factors. Some of the most important ones are given in Figure 2 . Again strategies must focus on patient, practitioner, and also health system-related factors, resulting in poor adherence.
As presented in the Cochrane reviews, a majority of interventions have been designed to resolve one or a few problems assumed to influence adherence. 2, 4 However, there are many dimensions to adherence behavior, and according to a model suggested by the WHO, an intervention to improve this behavior needs to include technical, behavioral, cognitive, and emotional tools and always depends on the character of the specific problem. 8 A Cochrane review of interventions to improve adherence to lipid-lowering drugs also concludes that reminders, simplified drug regimes, increased patient centeredness, and emphasis on the patient's perspective all show promising results. 10 Communication problems in health care may arise as a result of health care providers focusing on diseases and their management, rather than people, their lives, and their health problems. Patient-centered approaches to care delivery in the patient encounter are increasingly advocated by consumers and clinicians and incorporated into training for health care providers. 11 Interventions are evaluated as effective across studies in transferring patientcentered skills to providers. However, the effects on patient There is some indication that complex interventions directed at providers and patients that include condition-specific educational materials have beneficial effects on health behavior and health status outcomes.
Shared decision making (SDM) is a process by which a health care choice is made jointly by the practitioner and the patient (ie, concordance) and is said to be the crux of patient-centered care, including the right of patients to be involved in decisions concerning their health. 12 However, the Cochrane review did not allow firm conclusions about the most effective types of intervention for increasing health care professionals' adoption of SDM. It states that health care professional training may be important, as may be the implementation of patient-mediated interventions such as decision aids.
Unintentional and intentional non-compliance
Basically, patient non-adherence can be unintentional or intentional. In both cases, but especially in the intentional, the motivation of the patient is very important and described below. Unintentional non-compliance could be related to forgetfulness and the prescribed number of doses per day is inversely related to compliance, and less-frequent dosing regimens have been shown to result in better compliance across a variety of therapeutic classes. 13 Other ways for improvement can be to better incorporate the medicine intake to daily routines, use of intake, and reminder aids of different kinds adapted to the patient's needs. The patient might also need aids to open containers, use eye drops etcetera. Asking the patient all of these questions is very important to assist for better adherence.
New information technologies have the potential to assist the practitioner and patient to improve adherence. However, a Cochrane review stated that it was not possible to adequately assess the effect of email for clinical communication between patients/caregivers and health care professionals.
14 Interactive health communication applications appear to have largely positive effects on users, in that users tend to become more knowledgeable, feel better socially supported, and may have improved behavioral and clinical outcomes compared to non-users. 15 
Improving information and communication
The basis for patient-centered care, SDM, and concordance is information on benefits and risks for different treatment options. It is important to be aware of the fact that the presentation of efficacy (benefit and harm) data influences patient preferences for treatment options. You should use verbal, numerical, and or graphical presentations, but it is not easy to communicate this adapted to each patient. In a Cochrane review, it was shown that decision aids with explicit value clarification exercises improve informed value-based choices; decision aids appear to have a positive effect on patient-practitioner communication and decision aids have a variable effect on length of consultation; decision aids increase people's involvement and improve knowledge and realistic perception of outcomes. 16 Decision aids are stated to have a variable effect on choices and have no apparent adverse effects on health outcomes or satisfaction. The effects on adherence with the chosen option, patient-practitioner communication, cost-effectiveness, and use with developing and/or lower literacy populations need further evaluation. It is also stated that little is known about the degree of detail that decision aids need in order to have positive effects on attributes of the decision or decision-making process. Some aspects of this were also evaluated in another Cochrane review (Table 3) . 9 Be aware that verbal descriptions like common, seldom, etcetera are simple and familiar but very unclear and are perceived differently. Based on a Cochrane review, it was stated that natural frequencies are probably better understood than percentages in the context of diagnostic or screening tests. For communicating risk reductions and relative risk reduction, compared with absolute risk reduction and number needed to treat, may be perceived to be larger and is more likely to be persuasive. 17 However, it is uncertain whether presenting relative risk reduction is likely to help people make decisions most consistent with their own values, and in fact, it could lead to misinterpretation. 
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Adherence to medicines Efficacy data can also be presented using graphics, and this can improve the patient understanding. 18 The more they are interactive and individually adapted to the patient's needs, the better. Pictograms are perhaps the overall best format; histogram is also good, vertical better than horizontal. Tables make it easy to see the numbers right, but it is not easy to interpret key messages. An example of a pictogram is given in Figure 3 and also at http://www.nntonline.net/visualrx/ you can prepare your own pictogram.
Beliefs, behavior, and concordance methods
In a Cochrane review, 10 the adherence interventions for hypertension showing positive effects on both adherence measures and clinical outcomes included repeat contacts with patients. They used nurses or pharmacists who reinforced adherence, asked questions, educated patients, and changed doses when needed. More recent findings from studies taking account of the complexity of adherence issues as well as the need for repeated contacts, conducted in the same patient group, show promising results though not reporting results of both adherence and clinical outcomes. Some aspects of this were also evaluated in another Cochrane review (Table 3) . 8 The effect of a pharmacist intervention in secondary care has been studied. 19 The Beliefs about Medicines Questionnaire (BMQ) -specific was used as a tool for the discussion with patient and collaboration between hospital, pharmacies, and primary care. BMQ -specific has been found to correlate with adherence. 20, 21 Factors negatively influencing beliefs have been found to be: the perception that the provider did not listen carefully to the patient, depression, hospital discharge with greater than seven medications, and not receiving a medication list/ instructions at discharge. With the BMQ -specific, patients can be categorized according to the Necessity-Concerns Framework into four groups. 22, 23 The different groups, termed accepting, ambivalent, neutral/indifferent, and skeptical, have been found to have different adherence behaviors. Accepting patients report higher adherence than all the other groups, ambivalent patients report lower adherence than accepting but higher than neutral and skeptical patients, and no significant difference can be found between neutral and skeptical patients.
I have been responsible for the development and research on the Lund Integrated Medicines Management model. 24 It includes a systematic approach for medication reconciliation at admission to hospital, including a list of actual prescribed and used medications. The Morisky compliance assessment scale 25 and BMQ -specific 20 are used to further assess compliance and behavior if needed. 26 Patient-centered care including SDM (described in this paper as concordance methodology) is important, especially for patient with negative attitudes to medications, ie, negative score on the BMQ -specific. Agreement and motivation with the patients to take evidence-based medications is not easy. Significant effects have been shown on different areas of health behavior change, including medication adherence, with motivational interviewing (MI). 27 MI is a patient-centered approach feasible for the problem elucidation, to find the individual resources, and for the joined goal setting, all aspects that are needed to influence the complex behavior of medication adherence. MI can be used to find the patient's specific barriers for adherence and their individual solutions for both unintentional and intentional non-adherence. MI conceptualizes that motivation can fluctuate and can be influenced to change in a specific direction. Lack of motivation (or resistance to change) is seen as something that is open to change. The main focus of MI is facilitating behavior change by helping people to explore and resolve their ambivalence about behavior change. MI differs from patient-centered approaches in that it is directive. MI has a clear goal of exploring the subject's ambivalence so that the patient is more likely to choose to change the behavior in the desired direction. The four guiding principles are: expressing empathy, developing discrepancy, rolling with resistance, and supporting self-efficacy. The patient is the expert and decides on his/her objectives.
Conclusion
In this paper, I have focused on patient-and practitionerrelated factors for improving adherence. I have not focused much on poor adherence related to health care systems since it Step 1, understand the patient's (and family members') experience and expectations;
Step 2, build partnership;
Step 3, provide evidence, including a balanced discussion of uncertainties;
Step 4, present recommendations; and
Step 5, check for understanding and agreement.
If the condition or symptom is not acute, go slow if the steps cannot be completed in the first consultation. Be flexible to use different approaches for more easy adaptation to the different ways in which people learn or process information. Be open to reconsidering medical decisions and leave the door open for future discussions and to changing patient needs.
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The author has no conflicts of interest in this work. This publication Help the client with practical problems Start a more deepened concordance strategy, including a patient-centered approach and shared decision making Follow-up the consultation is very complex and diversified. However, you have to realize the problems connected to it and be systematic, pragmatic, flexible, and responsible, as described patient adherence to evidence-based prescription is crucial for evidence-based pharmacy practice. In Table 5 , a summary of important steps is presented.
As described, there is not much evidence for all the steps needed to overcome barriers, so you have to be pragmatic.
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